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Confronted by an unlimited number of research 
problems with limited resources to solve them, we 
at the Agricultural Experiment Station (AES) have 
to make hard decisions. 
Many years ago, to stretch our resources to the 
limit, we adopted the "mobile concept." We 
identify one or so problems in a geographical area, 
budget our time and costs, and go in and conduct 
our research and deliver our findings to the people. 
Then we move on to another area and another 
problem. 
The truth is, of course, that some field stations 
are permanent. Our station near Highmore, the 
first field station in the Northern Great Plains (let 
alone South Dakota), is 90 years old this year. 
However, there are more than a dozen stations that 
were active for a time but closed when their 
objectives were met. 
In this issue of Farm & Home Research, we 
report the most recent "mobile concept" event. I 
must point out that it does not necessarily follow 
that as one station begins another must close . It 
just so happens that this year it is the case. 
Dakota Lakes Research Farm (DLRF, 17 miles 
southeast of Pierre on 460 ac res) came into being 
May 19 with a signing ceremony in the Governor's 
office . We salute both Gov. Mickelson for his 
support and the dedicated farmers w ho have 
achieved a field station in this area. 
Since the DLRF has a purpose sim ila r to that of 
the James Valley Research Farm near Redfield but 
is in a different area and will have a larger 
program, we were compelled to apply the mobile 
concept, closing the Redfield station, and 
transferring those resources to the new station. 
Director's 
comments 
We apply the 'mobile concept': 
Redfield closes, DLRF opens 
Ray Moore 
Agricultural Experiment Station 
The Redfield station was established in 1947 by 
the Bureau of Reclamation to demonstrate proper 
irrigation techniques in the proposed Oahe 
irrigation project. The AES gradually assumed 
more of the research and management of the farm 
until in the mid 60s we became totally responsible 
as the Bureau stepped out. 
We never owned the Redfield farm. The 200 
-acres have been leased from the Dieter family 
since the very beginning. We are now working 
with the second generation of the family, and the 
relationship has been most rewarding. We could 
not adequately express our appreciation to John, 
LeRoy and LeRoy, Jr, Lucille, and all the other 
Dieters for their cooperation in making "Redfield" 
synonymous with significant advances in 
irrigation, weed, and other research in north-
central South Dakota. 
It might seem paradoxical to close this station at 
a time when it is possibly enjoying its highest level 
of success and popularity. 
We have had solid support from farmers , 
ranchers, and townspeople in the area, and we 
have had dedicated technicians, farm workers , and 
scientists. Dr. Dwayne Beck, Redfield 's manager, 
will move to the DLRF but will continue some of 
the dryland studies in ridge-till and minimum-till 
on a site just adjacent to the Redfield location. 
I believe it is good to end an arrangement when 
things are going well for both sides . The people in 
the area have given our Redfield station positive 
support and have profited from our research 
Director's Comments 
continued on page 31 
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New irrigation station comes 
on line for Missouri Slope 
• 
Missouri River farmers established a milestone 
research farm early this summer; the Dakota Lakes 
Research Farm (DLRF) came into being. Its board 
of directors watched while Gov. George Mickelson 
signed authorization for a check from the Future 
Fund. But they barely saw the the money before it 
was spirited away to purchase their farm. "Next 
time you meet," promised their attorney, "you can 
walk on your own land." 
Seems they should have been allowed more time 
to savor the moment; they worked hard enough 
and long enough to get to this point. 
Their new property, 10 years and more in the 
acquiring, is 460 acres of eminently irrigable soil 
just a hop and a jump from the Missouri River. 
The lift from river level is low, and irrigation 
pumping costs will be reasonable. 
The site is 17 miles southeast of Pierre where 
South Dakota Highway 34 intersects what locals 
know as the Canning Road running south from 
Blunt. 
It becomes the newest of the Agricultural 
Experiment Station research farms. 
Farmer/rancher shareholders in the DLRF 
Corporation will lease the land to the Experiment 
Station in much the same manner as farmers who 
own the Southeast Research Farm nea~· Centerville. 
An advisory board will assist in planning research 
projects which will be funded by the Experiment 
Station and conducted by scientists from SDSU. 
The Governor committed $250,000 from the 
Future Fund once the nonprofit corporation 
demonstrated sufficient private sector interest in 
the research center. 
Raising the matching dollars may take a year or 
more. Consequently, in the interim, South Dakota 
Secretary of Ag Jay Swisher agreed to loan the 
corporation $250,000 from the Agriculture 
Enterprise program. Individuals and private 
industry groups have already supported the DLRF 
by memberships and donations. 
When they look back, DLRF directors will 
someday realize that 10 years and more wasn't so 
long to achieve such a large goal against such 
odds. 
Those years included the farm crisis when 
potential shareholders couldn't commit themselves 
3 
4 
to even a pledge of future investment. It included 
several wet years that took the edge off interest in 
irrigation. 
Worst of all, the directors always found 
something wrong with parcels of land that came 
up for sale. 
What kept them going was the need of irrigators 
along the Missouri River for water-related research 
that would help them stabilize ag production and 
income through good years and bad. Stable crop 
yields would lead to livestock stability; more 
individuals and industries than just they would 
benefit. 
What also kept them going was plain South 
Dakota grit, as expressed by DLRF Secretary Paul 
Weeldreyer, Pierre. 
"If you settle for less, that's more than you'll get. 
Set your sights high. You've only got one chance." 
They held out for more, and they got it. 
Nearly three quarters of the new research farm 
are excellent for research purposes. Irrigable 
portions lie well; slopes are 2% or less. Soils have 
no inherent crop limiting factors. That's important 
if research on specialty crops is conducted, 
because such crops are usually sensitive to soil 
type. 
Best of all, the soils lie in discrete blocks which 
can be managed individually. 
The major soil types-Lowry, Sully, and 
Dorna-are representative of many irrigated soils 
along the entire length of the Missouri River. They 
tend to be deep and silty, with high water holding 
capacity and good internal drainage. They have no 
salts. 
Lowry soils are found on over 95,000 acres in 
South Dakota, Sully on 23,000, and Dorna on over 
5,000. 
Another soil type, the Millboro, also occurs on 
the DLRF. It developed from colluvial clayey 
material from the clay uplands north of the site. Its'' 
permeability is slow, and its available water 
holding capacity is low to moderate because of its 
high clay content, according to Dr. Gary Lemme; 
soils researcher at SDSU. 
But this soil type, named after a town south of 
Winner, is another advantage of the site. 
"It is a typical clayey shale-derived soil that 
dominates central South Dakota," Lemme said. 
"We will be able to do some long-term studies 
that will meet the needs of West River dryland 
wheat producers. On-site research enables 
intensive type work," adds Dr. Dwayne Beck, 
SDSU Plant Science Department and future 
manager of the DLRF. 
Agar and Highmore soil types are found near the 
DLRF. "We have the full range of major soil types 
in the central part of the state either on or fairly 
close to the station," Beck said. 
Although the DLRF will be a predominantly 
irrigation research facility, about half of it will 
remain dryland. Steep slopes on the Shamber and 
Orton soil types are not suitable for irrigating, said 
Lemme. In addition, the irrigable soils will be dry 
at times to allow the soils to come back to 
uniformity between irrigation experiments. 
Dr. Ray Moore, director of the Ag Experiment 
Station, admitted to the DLRF directors that he had 
at times "challenged and cajoled" them to stay the 
course. "Now I compliment you." He commended 
the directors for their long-term commitment to the 
project. Most have been with it since the 
beginning. , , 
Moore said he believes that South Dakota needs 
more irrigation "to provide additional stability to 
the state's agriculture. 
"I believe we'll have more processing plants if 
we can guarantee a more stable supply of the raw 
product. In the case of livestock, if we have a 
drought we often have to sell off or reduce our 
herds. 
• 
• 
• 
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Dakota Lakes Research Farm 
Board of Directors 
Henry Zeman, Ft. Thompson (chairman) 
Melvin Jensen, Pierre (vice chairman), 
deceased 
Waymon Williams, Onida (treasurer) 
Ralph and Melvin Holzwarth, Gettysburg 
Dennis DeHaan, Platte 
Ron Gillman, Kennebec 
Elmer Rierson , Herreid 
George Turner, Glenham 
Maurice Trautman, Pierre · 
Ario Nelson, Platte 
Others involved over the years : 
Ken Sutton, Pierre 
Jim Likness, Pierre 
Ron Riemers, Pukwana 
Glenn Garret, Onida 
Willis Sacreiter, Mobridge 
Ralph Dertien, Platte 
Modest Marin, Selby 
Robert Houck, Gettysburg 
William Schumacher, Pierre 
Paul Weeldreyer , Pierre 
Darrell Pahl, Brookings 
Directors of the South Dakota Irrigators 
Association 
"But if we have an adequate supply of feed 
grains and forages, we can maintain our herds and 
flocks and come up with the kind of critical mass 
needed to stabilize the industry and take care of 
the needs of processors. 
"With all commodities, we need a basic 
. guaranteed supply. And a good supply of high 
quality water and irrigation technology. This 
research facility will go a long way toward 
providing that," Moore said. 
He also emphasized the need for research on 
minimum tillage and dryland work. "Dryland ag 
will always be important in South Dakota, because 
most of the state will be farmed that way even 
though an increase in irrigation is needed and 
expected.'' 
About 450,000 out of 44 million acres in the state 
are now irrigated. Roughly 930,000 acres within 12 
miles of the Missouri River dams have good 
irrigation potential. 
Gov. Mickelson, in his news conference 
comments, agreed. "We are not a large irrigation 
state. Not all of our land should or can be 
irrigated, not even a large part of it. 
"But where we do irrigate, we will do it better 
because of the addition of Dakota Lakes." 
Research planned at the site includes reducing 
energy requirements for irrigation, soil and water 
conservation techniques, reduced and no-till 
farming, crop rotations, reduced ecological impacts 
from various farming methods, and development of 
new crops and varieties for the area. 
None of that ~ill begin this year. 
"We have a few weedy spots to clean up," said 
Beck. "We will handle the ground uniformly this 
year; we have to ove_rcome the effects of strip 
cropping, for example." 
The water delivery system will go in. A crew led 
by Dr. Darrell DeBoer, SDSU ag engineer, will 
complete a topographic survey, and Lemme and 
other soil scientists will pinpoint soil type 
boundaries . Soil fertility and irrigation related 
measurements need to be done. 
The future research plots may be seeded to 
winter rye and oats for the time being. Beck would 
like to plant forage sorghum through the winter rye 
to start ridges for planned ridge-till experiments. 
"Mostly it'll be a production farm next year," 
Beck said. "We're not going to rush in now, after 
waiting this long, and mess up our research results 
with variation we could have cleared up first ." 
The pleasure at achieving their goal of a research 
farm was dampened for the DLRF board members, 
most of them together for the long haul since 
incorporation of the nonprofit organization in 
1981. One of their group was not present. 
Mel Jensen, Pierre area farmer, died from a heart 
attack while preparing to come to the signing. 
"He was one of the very first and one of the 
most dedicated," said Hank Zeman, Ft. Thompson, 
chairman of the DLRF. "He was looking for an 
irrigation research site already in the mid-70s. This 
success is as much his as anybody's. 
"Well, we have some things to do. Let's get to 
work." 
The DLRF board continues its fundraising while 
the Ag Experiment Station plans the research 
projects. Producers along the River and across the 
state are anxious for work to begin. 0 
Besides sources quoted, information was compiled from news 
releases from AGCOMM, SDSU, Jerry Leslie, writer, and from the 
Executive Office of Gov. George Mickelson . 
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The cob is back 
'High fiber diets' come to the farmyard: 
pigs use fiber better than we thought 
The corn cob is making a comeback. 
You remember corn cobs. Your job as a 
youngster was to dump them in the low spot in the 
driveway. Your grandmother lit the cook stove 
with them. There wem always cobs around; they 
took a long time to rot away. 
But pigs ate them. 
Today, some pigs at the SDSU Swine Unit are 
eating them again. Cobs are replacing portions of 
corn in their corn-soybean diets. Cobs are fibrous, 
and SDSU researchers are studying the ways swine 
utilize fiber in their diets. Cobs are also cheap. 
That could mean lower feed bills. 
Ear corn, homegrown or purchased, contains 
varying amounts of cob. The research will help in 
assigning a feeding value to high-cob corn. The 
overall intent of this line of work is to determine 
the feeding value of energy sources that could be 
used as alternatives to corn. Many of them, such as 
barley and oats, are relatively high in fiber. 
Ground corn cobs added to a 4% level of a corn-
soybean meal diet , replacing corn, gave gains 
similar to pigs fed the corn-soy control diets , 
reported Dr. C. Ross Hamilton, SDSU swine 
nutrition researcher. · 
Pigs fed 8% added cobs gained more slowly than 
the pigs fed 4% added cobs. That was expected. 
Gains of pigs on the control diet fell between gains 
of pigs on the two cob diets. If cobs had adversely 
affected gains, then the control pigs would have 
gained faster than those fed the 4% cobs. 
Corn cobs are high in hemicellulose, one 
component of fiber that swine can utilize better 
than other types of fiber, Hamilton said. This may 
be an explanation of the favorable response to corn 
cobs, he suggested . 
A study done by now-emeritus professor Rick 
Wahlstrom showed that when solka floe, a 
commercially available fiber cellulose source used 
in research, was added as 5% of diets of growing 
and finishing pigs, gains were depressed, but feed 
efficiencies and feed intake were not. 
Hamilton says that, as pigs grow, their ability to 
handle fiber increases. 
Barley fed in the grower period has a negative 
impact on gains. But during the finishing period fl 
and when grower and -finishing periods were , 
combined, no difference could be found from 
replacing corn with barley. 
• 
"It is over-simplifying to say this response to 
barley is just a fiber effect. Apparently, other 
components of barley such as beta glucans or other · 
factors we're not aware of are also involved," 
Hamilton says. 
He added that the way producers formulate 
barley diets can also affect gains. Environment 
probably also plays a role on how fiber in the diet 
affects pig performance. 
"Cobs arefibrous ... cobs are also 
cheap. That could mean lower 
feed bills." 
An advantage of raising pigs in South Dakota is 
that the state has plenty of variety in the feed-grain 
supply. With choice, however, comes the need to 
select feeds by availability and price. 
"Corn is still king" in swine diets, so researchers 
try to relate feeding value of other feeds against 
corn. 
These feeds vary in nutrient composition, and 
among the many varieties of feedstuffs available 
are byproducts relatively high in fiber, Hamilton 
said. 
The more that is known about how a pig utilizes 
fiber to meet its energy requirements, the more 
easily farmers and scientists can assign a feeding 
value and calculate the price some of the higher-
fiber alternatives are worth to an operation, 
Hamilton said. 
At one time, scientists viewed dietary fiber as 
one substance, just crude fiber. They now know 
that "fiber" is more complicated than that. Just as 
proteins can be broken into amino acids, crude 
fiber can also be subdivided. Components include 
cellulose, hemicellulose, lignin, pectins, and beta 
glucans; and they can be detected and quantified 
by chemical analyses. 
Fiber refers to substances in the walls of plant 
cells. Materials inside the cells are generally more 
soluble. Fibrous feeds often are the stemmy parts 
of plants, the kernels, or the hulls. 
"We used to think that non-ruminants or 
monogastrics such as pigs had trouble utilizing 
fiber," Hamilton said. "This is true to an extent, 
but we're finding that pigs are a little more 
adaptable than we once thought they were." 
Another way to define fiber is to say it is 
composed of structural carbohydrates, lignin, some 
protein, and silica. 
When pigs are fed grains high in soluble 
carbohydrates, starches, and simple sugars, 
digestion begins in the mouth with the saliva. The 
food then progresses through the system, and a 
good portion of the grain reaches the small 
intestine where carbohydrate digestion continues 
and material is absorbed into the blood. 
The larger units, such as starch, need to be 
broken down into smaller pieces so they can cross 
the intestinal wall and reach the blood stream. 
There's the difficulty. Fiber components are 
made up of some of the same oi: similar subunits 
as those found in starch and other soluble 
carbohydrates. However, fiber subunits are bound 
together differently, so they are not readily broken 
down by the enzymes produced by the pig, 
Hamilton said. 
Behind the small intestine is the "hind-gut," or 
cecum-colon complex. In the cecum (which would 
correspond to the appendix on the human) and the 
colon fiber can be broken down by the bacterial 
population that normally resides there, the 
researcher said. 
Many of the bacteria that live in the hindgut are 
similar to those found in the rumen of cattle and 
sheep. 
The big questions, Hamilton said, are how well 
the fiber is broken down and how much of the 
energy produced the pig can use for maintenance 
or gain purposes. 
"The pig is at a disadvantage, when compared to 
the ruminant. The pig's fermentation vat is located 
after the small intestine; the ruminant's vat is 
located before. 
The benefits from fermentation in the hindgut? 
Researchers believe the pig gets energy, bacterial 
protein, and some water soluble vitamins-the B 
vitamins and possibly some others. 
"To what extent are they useful to the pig?" 
Hamilton asks. "We're studying that." D 
The writer is Jerry Leslie, ag news specialist in the SDSU Ag 
Communications Deportment. 7 
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Will it wash? 
Low pressure sprinklers increase 
runoff. Cure is to change tillage 
Surface runoff from irrigation is a waste of water 
and money. 
There go the energy and the dollars you spent to 
irrigate. There, too, goes the yield increase you 
expected, because the irrigation event stored less 
water in the soil for the plants to use. 
And runoff can cause other problems. Low spots 
or depressions where the runoff collects can cause 
• 
• 
traction problems for the center pivot, a decrease 
in net system capability, down time, and a certain 
number of frayed nerves for the operator, to say 
nothing of the muddy floors, the extra wash, and 
the tensions in the rest of the family. 
The threat of surface runoff is higher with low 
pressure sprinklers. So what do you gain by 
switching to low pressure technology? Do you have 
to balance the operational cost savings from 
reduced energy requirements and charges 
associated with pumping water against the losses 
from runoff? 
That's one way to look at it. There is an 
alternative. You can bring runoff down to safe 
levels by changing your tillage practices. 
" Surf ace runoff is a waste of 
water and money." 
Reduced pressure sprinklers have larger 
application rates than conventional sprinklers, 
which intensifies any surface runoff problems. 
Ag Experiment Station staff ran a 5-year field 
study in north-central South Dakota west of 
Gettysburg to evaluate the impact of tillage 
practices on surface runoff under reduced pressure 
sprinkler irrigation. We used the management 
practices of an operator aiming for high corn 
production, keeping soil water at a high level. 
That's one precondition for maximum surface 
runoff. 
The soil was a Lowry silt loam, which has a 
tendency to crust during the irrigation season. 
Slopes averaged 4%, another factor that would give 
us high runoff if the application rate exceeded the 
infiltration rate of the soil. Many irrigated fields 
have smaller slopes. 
Sprinkler operating pressure has a significant 
effect on water application rates (Fig 1). 
The low pressure sprinkler (15 psi) had the 
highest application rate of 3.4 in/hr, averaged over 
a 15-minute period, while the 25- and 50-psi 
sprinklers had average application rates of 2.6 and 
1.6 in/hr. 
As expected, surface runoff increased with a 
decrease in sprinkler operating pressure (Fig 2). 
The average runoff for the 15-psi sprinkler was 
13% in 1984, while the runoffs were 8 and 5% for 
the 25- and 50-psi sprinklers. 
The 13% value really means that 1.8 inches of 
water ran down the slope when the irrigation 
machine delivered 14 inches of water to the crop. 
Thus, only 12.2 inches of water infiltrated the soil. 
Surface runoff can occur under all kinds of 
sprinkler irrigated conditions. If it is a problem 
under high pressure, then it surely will be a 
problem under low pressure conditions without a 
change in management practices. 
Figure 1 . Relationship between average 15 minute 
application rate and sprinkler pressure. 
3.4 Inches/hr 
2.6 Inches/hr 
1.6 Inches/hr 
15 psi 25 psi 50 psi 
Figure 2. Percent change in surface runoff for three 
sprinklers. 
13% 
8% 
15 psi 25 pst SO psi 
Tillage practices also had an impact on surface 
runoff . 
We used plow, disk, and till-plant as the three 
primary tillage methods in the field study. The disk 
produced the least amount of runoff (15%), while 
the plow and till-plant practices produced similar 
values of 21 and 23%. 
A secondary tillage practice called inter-row 
tillage (IRT) consisted of subsoiling to a depth of 12 
9 
10 
inches between each corn row when the corn was 
in the eight-leaf stage of development. 
IRT had a major impact on surface runoff (Fig 3) 
reducing it by half for the plow practice and by 
two thirds for the disk and till-plant methods. 
Thus, you can use primary and secondary tillage 
practices to manage surface runoff under reduced 
pressure conditions. 
The interrelationship between sprinkler and 
tillage can be illustrated with a hypothetical 
situation. ' 
·!···· •••••••• 
• • • • • 
"Tillage practices that can save 
one or more inches of runoff 
water should be seriously 
considered ... " 
Assume that an irrigator is using a high pressure 
sprinkler (50 psi) and plows as his primary tillage 
practice. He is considering reduced pressure (15 
psi) technology. 
We can assume the Sl\rface runoff factor for the 
high pressure/plow practice is 1.0. Conversion of 
his center pivot to a 15-psi operational pressure 
can produce a runoff factor of 2.0 (Fig 4), which 
means he can expect to double his runoff 
problems. 
Incorporating IRT into his management scheme 
can reduce the runoff factor to 1.0 again. Changing 
his primary tillage to a till-plant or a ridge type 
practice and using the IRT should reduce the 
runoff factor to 0.67. 
Consequently, tillage practices can mollify the 
adverse effects of reduced pressure sprinkler 
irrigation technology. 
Each irrigator will have to consider his own set 
of management practices in compensating for 
potential surface runoff problems in his fields. 
Stay with your current management practices if 
you can justify them through a long-term economic 
analysis , considering not just this year's yields and 
input costs but also any potential soil erosion. 
Tillage practices that can save one or more 
inches of runoff water should be seriously 
Figure 3. Impact of IRT secondary tillage on surface 
runoff. 
21% 
row 
-control 
disk 
- IRT 
23% 
till-plant 
Figure 4. Interrelationship between tillage practices 
and irrigation sprinklers on surf ace runoff. 
plow 
50psl 
2.0 
plow 
15 psi 
plow-lRT till-plant 
15 psi IRT 
15 psi 
considered for incorporation into your 
management program. A tillage operation often 
costs less than one inch of irrigation water. D 
The writers are Dr. Darrell W. DeBoer, ag engineer and acting 
head of the Deportment of Agricultural Engineering, and Dr. 
Dwayne L. Beck, Plant Science Deportment, SDSU. 
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Worth spending the money 
Mixer wagon with scale pays off 
in gains, even in small feedlots 
"We're recommending a cattle feeder go out and 
spend more money on more equipment. 
"But no way are we suggesting the biggest 
tractor in the county. 
" It's a relatively minor item. But the big 
difference in gain as a result of its purchase is kind 
of a forceful argument." 
The equipment is a mixer wagon with a scale. 
11 
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Dr. John Wagner, SDSU ruminant nutrition 
researcher, says it can be a profitable investment 
for feedlot operators who feed high-roughage 
rations to light cattle. . 
It pays off in weight gains in large or small 
feedlot operations, according to Wagner and Dr. 
Don Peterson, SDSU economist. 
Cattle fed a mixed diet from the wagon gained 
an additional 22.6 lb on 61.2 lb less dry matter over 
a 133-day feeding trial than did cattle on an 
unmixed diet. 
A minimum of 114 head on feed for 133 days 
each year would pay the annual cost of owning 
such equipment, their economic analysis shows. 
That suggests that even relatively small cattle-
feeding operations should seriously consider 
investing in a mixer wagon with a scale. 
Their assessment is based on yearling feeHer 
cattle selling for $80 per hundredweight, and corn, 
hay, and corn silage worth $90, $80, and $25 per 
ton, respectively. 
Annual ownership and repair costs of the wagon 
were assumed to equal $2,356, based on a 10-year 
or 1,000-load life span for the wagon. 
When cattle and feed prices decline, niore cattle 
would have to be fed to warrant investing in the 
mixing equipment. If yearling cattle were selling 
for $60 per hundredweight and if corn, hay, and 
corn silage were worth $71, $50, and $20 per ton, 
respectively, 153 head would need to be fed for 133 
days each year to pay the annual cost of the 
wagon. 
" ... the big difference in gain as 
a result of its purchase is kind 
of a forceful argument." 
The big difference in gain surprised Wagner. 
"We didn't expect that much effect from serving 
up a uniform mix, every mouthful of feed having 
the same proportion of minerals, energy, and 
protein," he said. 
What happened? 
"Mixing the feed just speeded things up for the 
heifer and the ruminal micro-organisms she carries 
around. There wasn't any waiting for the right 
nutrient to come floating by in the stomach. 
Everything needed was right in one spot to 
complete digestion and get on with the conversion 
into pounds of gain. The proportion of nutrients 
was the same every day. The heifers used what 
they ate a 'lot more efficiently. 
"Well, at least we think that's what happenep.," 
Wagner says. 
"Mixing thefeedjust speeded 
things up for the heifer ... The 
heifers used what they ate a lot 
more efficiently." 
The cattle located at the Southeast Experiment 
Farm at Ber'esford, were 72 Simmental-cross and ' ' 
Charolais-cross heifers, starting weight 475 lb. 
Before the feeding trial, they went through a 
2-week receiving period in which they were fed a 
-60% concentrate starter diet, shrunk overnight, 
weighed, ear-tagged, vaccinated, de-wormed, 
stratified by weight and breed, and allotted to eight 
nine-head pens. 
Four pens of heifers were fed as much as they 
wanted of a completely mixed grower diet. The 
appropriate amounts of corn silage, . ground hay, 
high-moisture corn, and supplement for all four 
pens were weighed into the mixer wagon (2-ton 
capacity, with a three-auger mixer) and thoroughly ~ 
mixed prior to feeding. Precise amounts of this -, 
total mixed ration were weighed out to each of the 
four pens of heifers. 
The only change in the other four pens of heifers 
was that the feed was unmixed. 
The corn silage, ground hay, high-moisture corn, 
and supplement for these second four pens were 
weighed out and piled separately. A fourth of each 
pile, as estimated by volume, was dumped into the 
feed bunk for each pen by front-end loader and 
scoop shovel. Corn silage, hay, corn, and 
supplement were layered in the bunk in that order. 
Average daily gain was about 10.3% greater for 
the heifers fed the completely mixed diet. 
Average daily dry matter intake of cattle on the 
mixed diet was about 2.7% less than those fed the 
unmixed diet. 
Feed conversion was improved by 11.8% for the 
cattle fed the completely mixed diet. 
"Results like that indicate that maybe more of us 
should be feeding froµi a mixer wagon with scale," 
Wagner says. "The results are genuine. We are 
confident that the next time the effects would be 
the same, depending on environment and the 
animals. But don't take our word for it. Figure it 
out for yourself with your own numbers." D 
The writer is Jerry Leslie, ag news specialist in the Ag .-) / ./ Communications Departme~t. SDSU. 
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. :~·. "They have maintained soilfertility 
through 7,000 years of farming." 
A South Dakotan goes to China 
'They know how to do the really big projects.' 
But China likely to come up water short soon 
Dr. Darrell De Boer took his professional version 
of runoff under low-pressure sprinklers (this Farm 
& Home Research) to an international meeting in 
the People's Republic of China last fall . Being a 
South Dakotan, he naturally had collected h is data 
under center pivot irrigation machines. 
"Didn't see one center pivot the whole time I 
was there, ' ' he said. 
Only part of China is th e source of our rice 
paddy-standing water stereotype of the country. 
Center pivots, even stationary sprinklers, don't fit 
this picture. 
Had DeBoer gone into northern China, he might 
have seen sprinkler irrigation in some form. "Some 
research is being conducted at universities, too," 
he said. 
Wuhan, site of the conference, is in east-central 
China. About 130 professionals, 30 of them from 
countries other than China, attended the meeting. 
"The Chinese participants came from all provinces 
in China and were among the leading policy 
makers, public relations, and technical personnel 
who w ork with irrigation projects." All papers 
were given in English. 
" It was a first-class event." 
"Ten days in China didn't scratch the surface," 
DeBoer said. "But I learned one thing fast: 
"They know how to do the really big projects. 
"I saw big pumping plants and big canals." 
They are state owned. But state authority is not a 
Communist innovation as of 1949. In China in 
particular, water control and central control seem 
as related as the chicken and the egg. 
Around 4,000 years ago, the legendary engineer 
Yu channeled the Nine Rivers which had always 
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Where the big projects end, hand labor begins. This farmer "shoveled" water all 
day from one level to another. A cord tied at top and base of the handle runs over 
the apex of the tripod, saving at least the effort of lifting the shovel. Water buffalo 
in the far background are herded to prevent them from straying into the rice fields. 
Tractors ("not much more than big garden rototillers with a trailer") were common 
on Wuhan streets, but in the country farm products more often moved by foot. 
brought chronic flooding to North China. For his 
efforts, Yu's emperor passed over his own son and 
named Yu to succeed him. Then Yu's son, to 
maintain political control over the continuing 
hydrological project and the stable agricultural 
society it fostered, succeeded his father and 
became emperor of China's first dynasty. 
An irrigation project also figured in the rise of 
modern Chinese central government around 221 
B.C. The project diverted water to over 490 
thousand acres of land. DeBoer, the 1980s 
engineer, marvels that it was laid out on the spot 
only by watching how the water flowed naturally 
and without explosives, cement, or steel. The 
system is still in use today. 
Today, China still irrigates on a scale that's hard 
to believe. 
Observers say that only about 11 % of the country 
is cultivated. The rest is too hilly, too dry, or too 
cold to crop. 
That cultivated portion of China is probably 
about equal to the 317 million acres of U.S. 
cropland. The U.S. irrigates around 15% of its 
cropped acres; China irrigates 50%. 
"Irrigation has to be one of the prime reasons 
they can say that China feeds 22% of the world's 
population on 7% of the world's arable land ," 
DeBoer said. 
"Chinese peasants are as resourceful as any 
you'll meet. They don't have the space to be 
wasteful; their land measurement, for example, is a 
mu, which is 0.16 of an acre. In the South, the tops 
of dikes between the irrigated fields are roadways, 
and sometimes villages are even strung out on 
these dikes so that all available land can be 
cultivated." 
They double-crop, even triple-crop, wherever 
possible. Varieties have been bred for early 
maturity. They start many crops from seedlings 
and use plastic mulches to speed up the growing 
season and conserve water. They have maintained 
soil fertility through 7,000 years of farming. 
Chinese agriculture faces some of the same 
problems we know too well-groundwater 
depletion, polluted water, acid rain, massive soil 
erosion . 
"They have been talking about transporting 
water to the North through the Grand Canal. The 
South is water rich and land short. The North has 
more land but little water. There may be some 
irrigation expansion, but that new soil also tends to 
erode very easily." 
Water may become their most critical resource in 
the future, DeBoer says. 
The control exerted by the state was brought 
home to DeBoer. 
"We would have toured a research farm, but 
when our group arrived, the officials flatly refused 
to let us enter." 
It wasn't a mere breakdown in communications, 
DeBoer felt. "It was all set up and ready to go. 
University people are not always Party members. 
Some Party member at the farm must have 
overruled the arrangements at the last minute." 
DeBoer is blond and 6 feet 4 inches tall. How did 
he fit in while in China? 
"By bending and stooping a lot," he says. 
") 
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No-till soybeans, lesson 1 
Soybeans are spreading into drier areas. 
So it's time to take another look at no-till 
The soybean was probably domesticated in China 
sometime between 1700 and 700 B.C. It was 
introduced from China into the U.S. around 1765 
and was grown with millet, sorghum, or corn to 
increase soil nitrogen and improve forage quality. 
By the mid-1920s , U.S. domestic production for 
oil and meal began to exceed imports; this 
dramatic increase was linked to the high oilseed 
prices that accompanied World War I. 
Nevertheless, most soybean plantings were still fo r 
forage until high oil and meal demand during and 
after World War II fi rmly established soybeans as 
an oilseed crop. 
Eight major oilseeds are traded in international 
markets: soybean, cottonseed, peanut, sunflower, 
rapeseed (and canola), flaxseed, copra, and palm 
kernel. Soybean dominates; it is approximately 
equal to all other oilseeds combined. 
Prior to 1965 the U.S.and China were the 
primary soybean producers, but Brazil and 
Argentina are now also major exporters. These 
four countries account for 90 to 95% of world 
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production. Soybean meal, used as a major protein 
component in animal feeds, fish and pet foods, and 
in human edible products, accounts for 
approximately 60 to 70% of the value of soybeans. 
The balance is the value of the oil used in edible 
products such as margarine, salad oils, desserts, 
and drugs and in industrial products such as 
soaps·, inks, adhesives, and linoleum. 
Soybean production increased dramatically in 
South Dakota between 1961 and 1986. Total land 
area planted to soybeans expanded from 130,000 
acres to 1.4 million acres (1,075%), with total 
production moving from 2.3 to 41.2 million bushels 
(over 1,700%). 
Almost half of the total growth has occurred 
since 1979. 
Since that year, the largest percentage increases 
in both acres planted and bushels harvested nave 
been in the central and north-central parts of the 
state. 
Soybean production patterns in Clay and Spink 
counties put this last spurt into perspective. Clay 
County is in the extreme southeastern corner of the 
state in the traditional heart of the corn and 
soybean growing region. Spink County, in north-
central South Dakota, is in an area that historically 
has small grains, forages, and some corn. 
In 1979, Clay County grew 71,000 acres of 
soybeans, compared to 1,900 acres in Spink 
County. In 1988, Clay County's production had 
increased to 92,500 acres; Spink's grew to 76,700 
acres. 
The total number of additional soybean acres in 
these two counties differs by less than a factor of 
four (21,500 vs. 74,800 acres). But when expressed 
as percentage increase, Clay's acres increased 
30.3% from 1979 to 1988 while Spink's increased 
nearly 4,000%. 
Similar, slightly less dramatic increases occurred 
in other counties (Brown, Hanson, Charles Mix, 
etc.) outside what we usually think of as the 
primary soybean region of the state. 
The spread of soybeans northward and westward 
probably was the result of a complex set of factors 
including farm program price supports for 
soybeans, favorable weather, improved varieties, 
and more efficient herbicide programs. 
In the James River Valley, soybean acreage 
increases partially offset large decreases in 
sunflower production. 
Spink and. Brown counties' acreage in sunflowers 
was 169,000 in 1979 and 34,400 in 1988. Soybean 
acres increased from less than 4,000 to 112,400 
during the same period. Acres devoted to soybeans 
exceeded those planted to sunflowers in Spink 
County for the first time in 1986. Disease and 
insect problems in sunflower production and the 
relatively low prices of sunflower seed as 
compared to soybeans were probably two of the 
main factors favoring this shift. 
The prediction of an American Soybean 
Association and Elanco Products Company study 
(1983) was a 4% annual increase in soybean 
demand over the next 20 years. •
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Although this is a somewhat slower pace of 1 
expansion than in the past, it still creates 
opportunities for· the efficient manager. 
This is especially true in the small grain 
production areas of South Dakota. If yields can be 
maintained at levels even 70% of the last 5-year 
averages, these areas have a strong advantage over 
more traditional soybean production areas. The 
difference is land costs. 
" ... soils could have 2 to 4 inches 
more available water if no-tilled 
instead of farmed conventionally." 
No one is certain if soybeans can be successfully 
produced in these new areas over the long haul. 
One thing is certain, however. As production 
pushes into these drier areas, it becomes more 
important to adopt management practices that 
maximize snow catch, minimize moisture losses 
due to tillage, and limit soil erosion by increasing 
the amount of residue present. 
Growing soybeans no-till in rotation with small . ) 
grain crops is the most obvious method we now 
have available to achieve these goals. 
No-till , as shown by much research, is an 
excellent way to prevent both wind and water 
erosion, problems often incurred in growing 
soybeans. 
Oilseed crops such as soybeans, sunflowers, and 
canola have taproots. They do not hold the surface 
soil as tightly as small grains, corn, and sorghum 
which have fibrous root systems. 
Oilseed crops also produce coarser residue than 
small grains, which reduces surface cover 
following harvest. No-tilling oilseeds into small 
grain or corn residue substantially increases the 
amount of ground cover after harvest. 
Continuous no-till also helps increase the soil 
moisture available for plant growth. 
Its most obvious contribution is the prevention of 
moisture loss from tillage operations. The amount 
lost varies with individual circumstances but is 
generally assumed to be a half inch or more for 
each operation. 
An obvious moisture loss associated with tillage 
in the fall is lack of snow catch. Anywhere from a 
fifth to a third of the yearly percipitation in South 
Dakota is as snowfall. Much of this resource blows 
from fields into ditches, draws, and shelterbelts Ml 
and is never utilized · in crop production. On the 
other hand, it is not uncommon for 2 inches or 
more of precipitation to be gained from a good 
snow management program as compared to a 
cleanly tilled field. 
No-till can assure sufficient moisture in the 
seeding zone. The producer who uses proper 
equipment can obtain near perfect, uniform stands 
consistently. 
A much less obvious advantage of no-till is the 
soil's increased ability to infiltrate water. 
This isn't evident at the start. It usually takes at 
least 3 to 5 growing seasons of continuous no-till 
for the benefits to express themselves. 
This conflicts with the long-held belief that 
tillage increases water infiltration rate. That's often 
true, when the field is bare, untilled soil. Tillage 
forms large voids and cracks in the soil (often 
called macropores) which serve as channels for 
water to enter. The problem is that a crust usually 
reforms quickly, decreasing the infiltration rate to 
a level as low or lower than before tillage. 
Macropores can be likened to soda straws. Water 
flows quickly through a straw if both ends are 
unobstructed. A thumb over the top end stops the 
flow cold. The surface crust is the "thumb." 
In no-till, macropores are created by organisms 
(mainly earthworms) and when old plant roots 
decay. This is a slower but more permanent 
method of achieving the same goal attempted with 
tillage. Surface residue prevents the formation of 
surface crusts; the macropores created in no-till 
remain functional. 
Differences in crop rotation, field history, soil 
type, climate, and management practices will 
affect the rate at which infiltration increases. 
" Increased efficiency is necessary 
ifwe want to compete in a more 
market oriented economy." 
One of our fields at the James Valley Research 
Center near Redfield illustrates no-till infiltration. 
The last tillage was in the spring of 1983; since 
1984 the field has been rotated between no-till 
· wheat and soybeans. 
After the wheat harvest in 1987, a sprinkler 
infiltrometer was set to apply 5.3 inches of water 
per hour (1 inch every 11.3 minutes). 
In three trials the soil exhibited no runoff after 
20 minutes (1.8 inches) and less than 0.4 inch of 
runoff after one hour of water application. 
But when a small portion of this field was tilled 
(simulating plowing 5 inches deep) and the same 
test repeated, runoff began to occur after 3 minutes 
and totaled 2 inches out of the 2.65 inches applied 
after 30 minutes. No-till increased soil moisture by 
over 4 inches as compared to plowing in this test. 
It is true that this is an extreme case with bare 
soil and high intensity rainfall, but it shows the 
effects of surface residue and tillage on infiltration. 
Research data from the eastern corn belt show 
soils capable of infiltrating 5 inches of water in 10 
minutes after being no-tilled for 8 or more years. 
The enhanced infiltration with no-till allows us 
to use the water from the intense summer storms 
that occur in South Dakota. This is especially 
helpful to oilseed crops since they have longer 
growing seasons and develop crop canopy later 
than small grains. 
In most cases increasing infiltration is also good 
for the environment. 
Very little of our land area ( especially in central 
and western South Dakota) lies over shallow 
aquifers. Therefo;re, the greatest threat of 
agriculture to water quality is from runoff into 
lakes, rivers, and aquifer recharge areas. We also 
receive less water each year than our crops· can 
potentially use. If we can help the water enter the 
soil, it will be used by the crop before it can leach 
to groundwater in almost all cases. 
On the other hand, if water is allowed to run 
from fields and collect in aquifer recharge areas, 
our crops have lost the use of it and the water may 
have picked up contaminants along the way. 
This is a South Dakota problem; it is not true for 
areas in the nation that generally receive more 
water each year than their crops use. 
The final reason for no-tilling is the savings in 
time, labor, machinery costs, and fuel. In most of 
the newer no-till systems, "land preparation" is 
done well in advance of seeding time. This allows 
all labor and machinery resources to be devoted to 
seeding when the time is right. Spreading labor 
and machinery usage results in increased 
efficiency by improving timeliness, reducing per 
· acre costs , and/or allowing more time to be spent 
on management or livestock enterprises. 
Increased efficiency is necessary if we want to 
compete in a more market oriented economy. 
If we total moisture savings, we find that soils 
could have 2 to 4 inches more available water if 
no-tilled instead of farmed conventionally. If other 
management practices allow the crop to take 
advantage of this moisture, long-term yields will be 
better. 
These "other" practices have been holding no-till 
back in the past and .still do in some situations 
today. Problems associated with weed control, 
fertilizer placement, improper rotation, and poorly 
suited seeding equipment have offset the 
advantages of no-till. 
Fortunately, many new tools and techniques 
have been developed in the past 5 years. The time 
has come to give no-till another look. 
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No-till soybeans, lesson 2 
If you're new to both beans and no-till, 
take time to plan (up to 2 years ahead) 
We have given more attention to no-till soybeans 
than to other oilseeds in the Agricultural 
Experiment Station and at the Redfield station for 
several reasons. 1 
The· primary reason is the broad spectrum of 
labeled herbicides for soybeans. A good no-till 
program uses no more pesticides ( and in many 
cases less) than many conventional tillage systems, 
but it is dependent on good performance by the 
herbicides used. 
Not only are more herbicides available for 
soybeans; many of them are also extremely safe 
from an environmental and residue standpoint. 
The chances of developing effective, 
environmentally safe no-till programs are much 
better with soybeans than with other oilseeds. 
The other two reasons for choosing soybeans are 
also based in economics and environmental 
protection. 
Soybeans are a legume, meaning they can fix 
nitrogen (N) from the atmosphere for their own 
needs. They also leave easily mineralizable organic 
N in the soil that reduces the need for fertilizer N 
inputs the following year. Other common oilseed 
crops require N fertilization . 
This means N fertilizer can be reduced by 50 to 
150 lb/acre over the 2-year period covering the 
production of an oilseed and the following crop. 
This not only saves money but is an environmental 
plus. 
The second reason deals with insect pests. Some 
of the other human edible oilseed crops (sunflower 
and canola in particular) generally require 
insecticide application at least once during the 
growing season in South Dakota. Soybeans only 
rarely need treatment to control insects, again both 
an environmental and economic advantage. 
Other reasons favoring soybeans include the 
large number of well• adapted cultivars, their ability 
to germinate and grow well under high residue 
environments, and their seeding and harvesting 
dates which differ from those of small grain. The 
work load can be spread out. 
Disadvantages of soybeans include the 
investment in a floating flex head for harvesting, 
0 drill or planter requirements for seeding, minimal • 
snow .catching ability by the stubble, high erosion 
potential if not grown no-till, iron chlorosis 
problems in high pH soils, a possible poorer 
response during drought (which is not well 
documented in all areas), and difficulties in 
harvesting if stones are present. Other oilseeds also 
have the some of the same or similar 
disadvantages. 
Each producer must weigh the pros and cons of 
no-till in light of location, soils, and machinery. 
Soybeans will appear to be the clear winner in 
many no-till situations. 
The substantial advantages gained from no-till do 
not come automatically or immediately. 
As with any new technique, there's a learning 
period before you will be ready to adapt no-till into 
your program. No-till also requires more advanced 
planning than is commonly used by most 
producers today. Recent data, cited in the previous 
section, also indicate that the full benefits of no-till 
are not realized until 3 to 5 years or more have 
passed. 
Now is the time to start. Waiting only loses you 
another year. 
Commodity prices are high at the present time. 
They will go down again. Fuel prices are low; they 
will rise. Conservation requirements will become 
mor,e stringent. 
The wise producer will be using this period of 
relatively high prices to develop more efficient , less 
energy intensive, environmentally safe methods of 
production. He will be ready for the future . 
This series of articles outlines some of the steps 
used in developing a successful no-till program at 
the James Valley Research Center. It has been 
written specifically for soybeans planted into small 
grain stubble, but many of the principles outlined 
apply to other crops as well. 
Plan ahead. Early planning is probably the most 
important ingredient in making any no-till program 
work, especially if you are new to both no-till and 
soybeans. At the James Valley Research Center 
planning begins at least 18 months and sometimes 
as much as 24-36 months· before a specific crop is 
planted. 
A proposed schedule for someone unfamiliar 
with both soybeans and no-till and who anticipates 
starting a no-till, small grain-soybean rotation is 
outlined in Table 1. This schedule begins almost 2 
years before the first beans are planted. 
That much lead time is not necessary in many 
cases, especially if you have a good handle on the 
weed pressure present on your farm, have been 
treating perennial weed patches, have few small 
surface rocks, and have mapped any high pH and 
eroded areas. 
Field selection. Soybeans are a full-season crop 
with water use requirements similar to corn and 
sunflowers. For this reason, in the drier climates 
they will do best op soils with relatively good 
water holding capacity. 
Soils that tend to be very wet or waterlogged in 
the spring will greatly increase the probability of 
seedling diseases . Fields with high pH, very non-
uniform soils, or low organic matter will require 
special management. Fields with heavy broadleaf 
weed pressure, uncontrolled perennial weeds, and 
numerous small surface stones should also be 
avoided until these conditions are corrected. 
"Now is the time to start. 
Waiting only loses you another 
year." 
Variety selection. The recent introduction of 
excellent, short-season varieties is one of the main 
reasons soybean production has expanded rapidly 
into non-traditional areas. 
Soybeans are classified into two main types: 
determinant varieties which attain most of their 
vegetative growth before beginning to flower and 
indeterminate varieties which begin to flower 
relatively early and continue to increase in height 
for several weeks after starting to flower . 
Soybeans are classified as short-day plants. This 
means that a certain number of nighttime hours 
are required tn initiate flowering. The exact 
amount of time depends on the variety and the 
environment in which it is grown. Consequently, 
soybean varieties do not perform well when moved 
very far north or south of the latitudes for which 
they were developed. 
Soybean varieties grown in the United States are 
categorized into 10 classes denoted by 0, 00, and 
the Roman numerals I through VIII. Groups O and 
00 are the earliest maturing varieties adapted to the 
northern latitudes of the U.S. and to southern 
Canada. 
Most soybeans grown in South Dakota are in 
maturity groups 0, I, or II. Each year, the results of 
SDSU variety trials around the state are published 
and are available through any county agent's 
office. Characteristics covered and data reported 
include maturity group, maturity relative to Corsoy 
79, emergence score, shattering resistance, 
susceptibility to iron chlorosis , height, lodging 
score, reaction to several races of phytophthora 
root rot (if known), and yield. 
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This publication should be the first stop in 
selecting an appropriate variety. It contains all 
adapted public varieties (those developed by 
universities and released through Certified Seed 
growers) and many private varieties sold by seed 
companies. Not all private varieties are tested since 
the choice to enter the trials is the discretion of the 
seed company. By cross referencing university trial 
data with results published by se.ed companies it is 
usually possible to get a good idea of which 
varieties have potential in a specific environment. 
Matching some soybean characteristics to a · 
specific situation is pretty straightforward: 
producers with high pH soils need to select 
varieties tolerant to iron chlorosis; those with a 
history of phytophthora or very wet soil conditions 
at planting can select resistant or tolerant varjeties. 
Selection for other characteristics becomes a 
little more complex. If wide rows are planned, 
select a variety that can branch sufficiently to fill 
inter-row areas by early flowering. For narrow 
rows, you want a more upright, lodging-resistant 
type. This information can be obtained for all 
public varieties from another pamphlet available at 
the county agent's office (Certified Seed Grower 
Directory) and from seed companies for private 
varieties. 
It is important to initially select several varieties 
that exhibit a range in maturities and meet the 
criteria you have established. The goal is to end up 
planting at least two or three varieties that will 
reach both the critical early pod filling stage and 
maturity at different times. This lessens the ris·k of 
weather damage during pod fill and spreads the 
work load at harvest. 
Once the list of finalists has been chosen, there is 
nothing better than comparing them up close in 
the field. 
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Visit variety trials and grower fields as close as 
possible to your area. At least two visits (preferably 
three) are recommended. 
The first visit should be at flowering initiation, 
generally early to mid-July. At this growth stage the 
plants need to form a complete canopy in whatever 
row spacing you plan to use. If the fields you visit 
have different row widths, you can still easily 
evaluate differences in branching ability. 
Make the second visit in late Aug~st or early 
September. This is when maturity differences are 
most evident. Some varieties will already be 
dropping leaves and others will still be flowering. 
This is the easiest time to make selections for 
range in maturities. 
The third visit, if possible, should be just prior to 
harvest, when you evaluate standability, shattering 
resistance, and harvestability. 
Table 1. A typical calendar for production 
of no-till soybeans. f ) 
Summer 1987 
Determine which fields are to be planted to soybeans in 1989. 
Scout prospective fields for weeds, paying particular attention 
to perennial weeds such as bindweed and Canadian thistle . 
Make a field map detailing weeds present and outlining 
problem weed areas. 
Using a soil map and past knowledge of the field , determine if 
it contains significant areas of high pH or eroded (low organic 
matter) soils. Outline these areas on the map. 
Evaluate the need to remove or roll rock to make soybean 
harvest easier. 
Treat Canada thistle patches if possible. 
Fall 1987 
Treat quackgrass and bindweed patches. 
Pick or roll rock again, if more have "germinated," to facilitate 
harvest of soybeans. 
Soil test field. Sample high pH or eroded areas separately. 
Winter 1987 
Review university weed control publications and select several 
herbicide programs that show promise in the specific climate, • 
soil, weed and crop rotation that you have. 
Study variety trial information from both public and private 
. sources. Choose several varieties that show good long-term 
yield potential in the area and also have the disease resistance, 
iron chlorosis tolerance, and plant type characteristics 
(branching vs. upright) required. Discuss these variety and 
herbicide program options with your county agent, chemical 
supplier, and veteran soybean producers in the area or in a 
similar environment. 
Spring 1988 
Plant small grain. Try to minimize the amount of ridging 
present in the fleld. This is especially important if early 
preplant herbicide programs are being considered. 
Try to visit a producer presently no-tilling soybeans while he is 
planting or visit the James Valley or other research station. 
Summer and Early Fall 1988 
Do a good job of weed cbntrol in the small grain crop. 
Be especially aware of weeds that the herbicide options you 
are considering are weak on (generally broadleaves and 
perennial weeds). 
Treat Canada thistle if present. 
Visit the research station to view the varieties you are 
considering and to see how the herbicide programs you have 
chosen compare with each other. • 
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Take special note of weed species that have escaped, 
especially if they have been present in the proposed soybean 
field. 
Visit as many no-tillers' fields as possible to determine what 
equipment, variety, and herbicide programs seem to be working 
best. 
Compare prices and select a herbicide program or various 
programs for different fields. 
Be careful to spread all straw and ch(lff as uniformly as 
possible. 
Do a good job of post harvest weed control. Spray bindweed 
and quackgrass patches. 
Late Fall 1988 
Spray fall applied, early preplant, or the first part of sp li t-shot 
treatments if they are part of the program. 
Visit soybean producers during harvest to evaluate equipment 
needs and become familiar with combine settings, etc., 
required to harvest the crop. 
Observe how the potential varieties look when ready to harvest 
and how ~ell they stand. and resist shattering. 
Winter 1988 
Review 1988 variety trial data and select your varieties. 
Make certain equipment is in good working order and make any 
required modifications. Study the owner's manual and note 
initial settings required to obtain desired seeding rate, etc. 
Make certain all parts needed to plant soybeans are present 
(i.e. cups, soybean drums, soybean plates, etc.) or are easily 
obtainable. 
Purchase seed, seed treatment, and inoculants. 
Early Spring 1989 
Apply early spring EPP treatments or the first port ion of the 
split-shot appl ications, if they are part of the herbicide 
program. 
Early May 1989 
Plant the soybeans. Do a good job of Inoculating. Drive slowly 
enough to obtain good seed depth and seed spacing 
uniformity. 
If early preplant herbicides were used, try to minimize soil 
disturbance. 
If weeds are present, use a burndown treatment. Do not use 
2,4-0. 
If an early preplant herbicide program was used but sign ificant 
soil disturbance was unavoidable, harrow the field. 
Apply the final portion of split-shot , adjusting rates if needed. 
Late May to Early June 1989 
Evaluate soybean growth stage and the weeds present and 
their growth stage. 
Apply early post-emerge treatments and spot sprays as needed. 
Evaluate need for cultivation if that is part of the program. 
Look for signs of seedling diseases and animal feeding. · 
Evaluate the varieties for signs of iron chlorosis or herbicide 
damage. 
Look specifically ;:1t high pH and eroded spots. 
Late June to Early July 1989 
Spot spray broadleaf weed escapes, if present. 
Dig up some plants and gently remove the soil around the 
roots. Pea to BB sized nodules should be present if good 
inoculation occurred. These nodules will be dark pink to red on 
the interior when split open if good nitrogen fixation is taking 
place. 
Soybean foliage should cover inter-row spaces by flowering. 
August 1989 
Evaluate weed control programs. 
Take stand counts to determine if the desired plant population 
was obtained. 
Evaluate each variety for signs that the population was too low 
(sunlight penetrating to the soil surface, late germinating 
weeds) or too high (lodging, plants with few or no pods). 
September to October 1989 
Use a flex head, all-crop head, or straight head with a floating 
cutter bar to harvest the crop. A pickup reel or air reel is a 
must. Quick ·cut sickles help. 
If shattering is a problem, harvest early in the morning or very 
late at night. 
Evaluate weed control and variety performance at harvest time. 
Harvest and handle the soybeans as gently as possible to avoid 
cracking or sp litt ing them. 
It would also be good to visit a fourth time, early 
in the year at seedling emergence time. This gives 
you a chance to see how well the variety 
establishes a uniform stand of healthy plants. This 
information can be inferred during the July visit, 
but is much more striking the first week or two of 
June. 
Watch the newspapers; two of these visits 
coincide with regularly scheduled field days and 
the South Dakota No-till Association Summer 
Workshop held at the James Valley Research 
Center. Hardin, Weber 84, and Dawson are the 
main public varieties used on production acreages 
at the Redfield Station. 
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No-till soybeans, lesson 3 
Poor weed control is no longer a reason 
to reject no-till beans; new options work 
Most fears associated with no-till production 
revolve around weed control. 
This is no longer a reason to reject no-till. Recent 
developments in herbicides and their application 
make it possible to obtain excellent weed control in 
many no-till systems at a cost comparable to 
programs for conventional tillage. 
In fact, certain aspects of weed control are much 
easier in well designed no-till rotations than in 
conventional tillage. 
The biggest drawback of no-till is that it is much 
harder (and usually more expensive) to correct 
mistakes once they are made. With conventional 
systems, one tillage operation may correct, or at 
least cover, a mistake. 
No-till weed control programs have a great deal 
in common with those used with other types of 
tillage. They share the goal of preventing weed 
competition from causing economic losses in 
harvestability, yield, and/or quality of the crop, at 
the lowest cost possible. Good weed control 
programs, regardless of tillage system, require 
knowing the weeds (and their growth habits) and 
understanding the strengths and weaknesses of 
various weed control options. 
Knowing the weeds by name cannot be 
overemphasized. Scout fields several times during 
the growing season; and get help if there is a 
strange weed. Don't forget to include volunteer 
crop plants. You need also to know if there are 
high pH or low organic matter ( eroded) spots in 
the field . These may limit certain herbicides. 
Study the herbicides. Know what weeds they are 
most active on and which they will only suppress 
or not control. Find out how long they will remain 
active in the soil and which rotational crops are 
most and least prone to carryover damage. 
SDSU publishes some of the best weed control 
bulletins available. Get a copy from the county 
agent's office. Use it in conjunction with other 
publications and the labels from the chemicals to 
plan your strategy. Take time to visit some 
herbicide demonstration plots (there is an excellent 
set of no-till herbicide demonstration plots at the 
James Valley Research Center). There is no better 
way to evaluate herbicide programs than to see 
them compared side by side. 
The above remarks apply equally to all tillage 
systems. From this point on, however , some 
important differences emerge. 
Most conventional soybean growers in north-
central South Dakota begin their programs with a 
preplant incorporated herbicide such as Treflan, 
Prowl, or Sonalan or shallow incorporated Dual or 
Lasso before planting. Many include Pursuit or at 
least a half rate of Sencore or Lexone at this time 
(if their pH allows). Any remaining Lexone/Sencore 
is applied at planting. 
These have been very successful weed control 
programs for two important reasons. First, they 
combine herbicides with good activity on grasses 
with a herbicide (Sencore/Lexone or Pursuit) that 
does a good job on many broadleaved weeds. 
Second, they do not depend on rain to assure they 
will work. 
No-tillers can also choose a combination of 
herbicides to obtain broad-spectrum control, but 
they must adopt a different strategy to assure that 
these herbicides are activated by the time they are 
needed. 
In the past (and unfortunately to a large extent 
today), many no-tillers do an excellent job of 
~ J 
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choosing the right combination of herbicides for 
their situations, only to fail because the herbicides 
don't get a chance to perform . 
As examples, take no-till producers at Huron, 
Pierre, and Eureka using a good combination 
program of Pursuit or Sencore or Lexone plus Dual 
or Lasso. If they wait until after planting (about 
May 10) and then apply a burndown plus their 
residual programs (as is commonly done), there is 
only a 18, 16, and 12% chance that one inch of 
rain will fall during the first week to activate the 
herbicides. The probability of receiving one inch of 
rain during the first 2 weeks is only 43, 36, and 
30%. 
Their herbicide programs will fail badly 60 to 
70% of the time and will work well less than 20% 
of the time. If they farmed conventionally, they 
could have shallow incorporated the herbicides 
before planting or harrowed after planting to 
achieve activation. 
When herbicide programs fail, the blame often is 
pinned on the no-till program itself, not, as it 
should have been, on the failure to adopt a weed 
control program that works without needing tillage 
for activation. 
So how does a no-tiller assure that herbicides 
will work? 
One very promising new concept is called early 
preplant application (EPP). This involves using soil 
applied herbicides 3 weeks or more before planting 
to allow more time for adequate precipitation. 
If the above producers had applied their residual 
herbicides 3 weeks prior to planting, their chances 
of successful activation would have risen to 80, 70, 
and 63% at Huron, Pierre and Eureka, respectively, 
by one week after planting. All would have 
exceeded an 80% success rate by 2 weeks after 
planting. 
EPP is a way to incorporate (activate) with time 
instead of tillage. 
The chances of receiving sufficient rain for 
activation by planting time can be improved even 
further if the soil applied herbicides can be 
sprayed earlier than 3 weeks before planting. 
Of course, with benefits come risks. The longer 
.before planting the herbicides are applied, the 
greater the chance too much rain will fall and 
dilute their effects. So researchers have developed 
a modified EPP program that is now commonly 
called "split-shot" and "extended split-shot." This 
involves applying half to two thirds of the 
herbicide early or very early, then applying the 
other half or third at planting. 
This gives the best of both worlds, but it does 
require one extra spraying pass or a seeder 
equipped to apply herbicides. It's still very cheap 
insurance. 
At the present time there are a number of EPP 
and split-shot programs either labeled or being 
evaluated. For soybeans, at least one herbicide is 
labeled for application into standing stubble the 
fall prior to planting; that's early. 
A good spectrum of herbicides is labeled for EPP 
and split-shot programs based on the fi rst 
application 2 to 8 weeks prior to planting. Labels 
can change with every shipment of chemicals; the 
best advice is to read before you buy. 
It's getting complicated, but hang in. 
Select combinations of herbicides that will 
control the weed spectrum present (know your 
weeds!). Then determine if there is a way to fit one 
of these combinations into an EPP or split-shot 
program tailored for each special condition. 
Ask questions about the effective half life of 
herbicides under· the soil and weather conditions 
where they will be used. (Half life, as used here, is 
the time it takes for the herbicide to lose half of its 
effectiveness.) From known weather data, 
figure-on average-your chances for receiving 
sufficient precipitation to activate herbicides with 
various EPP schemes. (Weather is never average in 
South Dakota; plan in some insurance.) 
Determine which weeds would be likely to 
escape if too much rain reduced herbicide 
effectiveness late in the season. Can these weeds 
be controlled with post-emergence spot sprays? If 
so, is the cost prohibitive? 
" Weeds can cause harvestablity 
and quality problems in soy-
beans more than in any other 
crop grown in the area." 
With some herbicides, split-shot programs have 
definite advantages over single-application EPP 
systems. 
First of all, they allow the producer to exercise 
greater flexibility in choosing herbicide rates. As 
an example, take a producer who is going to apply 
a herbicide combination at 75% of the maximum 
rate recommended for his soil. The mix will 
consist of 1 quart of broadleaved Blaster and 2 
quarts of Grass Getter (don't look for these at your 
local dealer). 
Labeled rates for the two herbicides are 1 to 11/J 
qt and 1112 to 2% qt, respectively. Blaster has a 
shorter soil life than Getter, but is also prone to 
cause soybean injury at high rates. If the full rate is 
applied 30 days before planting and only enough 
rain is received to activate the chemicals but not 
enough to "cool down" the Blaster, soybean injury 
may occur. On the other hand, if twice the normal 
amount of rainfall occurs, the Blaster will be 
diluted and some weeds will escape. 
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On another field he uses the same chemicals, but 
only 2/a qt of Blaster and 1113 qt of Getter 30 days 
before planting. In a dry year he can reduce (or 
maybe even eliminate) the Blaster in the second 
spraying to decrease the chance of soybean injury. 
In a wet year he can use the last 113 qt of the 
previously chosen rate plus part of the other 113 qt 
that inay still be added (without exceeding labeled 
rates) in a planting-time spraying. This will 
improve late season weed control. In "normal" 
years, he would not adjust the rates. 
Another situation where split-shot programs offer 
superiority is when soil disturbance occurs during 
seeding. The second application can repair, to a 
certain extent, breaks in the herbicide barrier 
established by the early application. 
An added benefit that often occurs with well 
planned EPP and split-shot programs is the 
prevention of early season weed growth. This 
eliminates the need for a burndown at planting 
and gives a substantial savings in both time and 
money, especially with soybeans. 
Roundup/2,4-D combinations are often used as 
burndowns when planting corn. They should not 
be used on soybeans. The substantial soil activity 
of 2,4-D can cause severe damage to soybeans in 
many cases. Experiments at Redfield the last 2 
years showed severe injury in 1986 and little injury 
in 1987 and 1988 when 2,4-D was applied at 
planting. 
Don't be fooled by someone saying " I did it once, 
and it didn't hurt my beans. " If a burndown is 
required at planting, use one of the labeled 
products. 
Another alternative is using post-emergence 
herbicides. These are relatively new products on 
the scene that have undergone substantial price 
reductions in the past few years. 
They can be roughly 1classed as either broadleaf 
or grass herbicides. Main concerns that have 
limited use of the broadleaved products for a total 
weed control program include the cost, lack of 
effectiveness on many broadleaved weeds common 
to the area, the potential for crop injury or leaf 
burn with some products, and the reduction in 
efficacy which often accompanies weather stress 
conditions. The last factor is of more concern in 
central and western South Dakota than it is in the 
corn-soybean belt. 
The main limit to the use of the gr·ass herbicides 
has been cost. The recent reductions in price of 
these compounds make them a very viable 
alternative in some situations. They .offer broad-
spectrum grass control and excellent crop safety. 
In the near future there may be a substantial 
increase in the number of no-till fields using at 
least one post-emergence herbicide. 
Rescue and spot spraying operations are the 
present major uses of post-emergence herbicides. 
We aren't like other areas of the country where \ 
they can hire high school students to walk soybean l J Y 
fields pulling weed escapes and volunteer corn. 
Our large field sizes and smaller labor force in the 
upper midwest suggest spot spraying and bean 
bars or buggies. 
If the only weed escapes are primarily in 
patches, simply broadcast spray those areas with 
either a conventional field sprayer or a small A TV 
mounted sprayer. It the escapes are spread thinly 
but uniformly throughout the field, a bean bar or 
buggy is the method of choice. 
It doesn't need to be fancy or expensive. Do be 
mindful of safety, both to prevent direct injury to .. 
riders and indirect injury through exposure to the 
herbicides. 
The need to control weed escapes is important. 
Weeds can cause harvestability and quality 
problems in soybeans more than in any other crop 
grown in the area. 
Good weed control in the soybean crop begins 
with a good weed control program in the small 
grain crop that precedes soybeans in the rotation. 
It also depends heavily on good harvest and post-
harvest managem~nt of the small grain. 
Small grains allow cheap and very effective 
measures to control broadleaved weeds that, if ') 
allowed to produce seed, are very difficult to 
control in soybeans. Careful, uniform spreading of 
straw and chaff reduces the chance that soil 
applied herbicides will be tied up in crop residues. 
Preventing grass and broadleaved weeds from 
going to seed after harvest is essential. 
The post-harvest period also presents an 
opportunity to take a good swing at perennial 
weeds; take your best shot. 
The main weed control programs presently used 
on production no-till soybean fields following small 
grains at the James Valley Ag Research and 
Extension Center include fall applied Surflan 
followed by Lexone 15-30 days before planting. A 
split-shot Lexone and Dual program is used where 
two thirds is applied approximately 30 days before 
planting and one third at planting and a Pursuit 
Plus (Pursuit and Prowl) program up to 45 days 
before planting. Many other programs have been 
tested and may be receiving labels in the near 
future. 
Burndowns, if needed, include paraquat and 
Roundup. An unlabeled mix of bromoxynyl and 
Roundup has proven effective and so far has been 
safe. This mix needs more testing before it can be 
recommended to producers. With most of our 
programs burndowns are seldom required. \ , 
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No-till soybeans, lesson 4 
At seeding time, uniform depth of planting 
and an undisturbed soil surface are critical 
It may be wise to maintain the option to cultivate 
no-till soybeans, at least during the initial period 
when weed control programs are being developed 
and evaluated. This option is especially attractive if 
you have a row-crop planter and a cultivator 
capable of operating in high residue conditions. 
You will sacrifice narrow row-spacing benefits 
but could save a substantial amount of money if a 
weed control mistake is made. 
Unless weeds require it, the field should probably 
not be cultivated. Data from Redfield indicate that 
a 4 bu/A yield loss occurred 2 out of 3 years when 
"recreational cultivation" was performed. In 1986, 
a wet year, there was no difference in yield. 
Besides causing a loss in moisture, the 
cultivation can bury small grain straw which is 
essential hi helping prevent erosion following 
soybean harvest. 
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There is no "one" row spacing for soybeans in no-till small-
grain stubble. The best bet, if you are a newcomer to no-till 
beans, is a row spacing based on equipment you now have 
and on potential weed problems which might require cultivation 
options. Expect to move to narrower row spacings in future 
years because bean breeding seems to be heading toward 
more upright plants. 
Row spacing. One o~ the most commonly argued 
issues surrounding soybean production is proper 
row spacing. 
Soybean response to row spacing depends on 
numerous factors including the type (branching vs. 
upright, determinant vs. indeterminate), maturity 
group, variety, growing conditions, weed pressure, 
etc. 
Research results indicate that early maturing 
varieties, soybeans with upright growth habits, and 
indeterminate soybeans are most likely to show 
response to narrow rows. Response is most 
dramatic as row spacings are narrowed from 40 
inches to effective widths of 15-20 inches. 
Response to spacings less than 15 inches is less 
predictable. 
Little data have been generated on row spacing 
response in no-till environments where water 
stress is a major concern. The all-crop no-till drill 
developed by the James Valley Research Center 
The all-crop no-till drill (underwritten by the South Dakota 
Wheat Commission) plants in 7 1/2-inch rows. Depth wheels 
both in front of and behind the disk openers give substantially 
better depth control than just one wheel behind. 
and the Ag Engineering Department at SDSU has 
allowed us to test for this since 1987. 
Prior to the 1987 growing season, the no-till 
soybeans were planted in 30-inch rows using a 
corn planter (John Deere maxemerge type) 
equipped with heavy-duty down pressure springs. 
No coulters were used. 
In 1987, the switch was made to 7 1/2-inch rows 
(with a skip row to allow sprayer traffic) when the 
South Dakota Wheat Commission underwrote the 
cost of building the all-crop no-till drill. The one 
study planted in 1987 comparing dryland soybeans 
in 30-inch vs. 7 1/2-inch rows was no-tilled late 
into bluegrass sod that had been harvested for hay. 
The study suffered severe moisture stress because 
the water had been extracted by the grass. 
Average yields were only about 27 bu/A with no 
difference attributable to row spacing. The wide 
spaced rows did, however, allow late-season weeds 
and volunteer bluegrass to become established, 
while the narrow rows inhibited this growth. 
Soybeans planted no-till into wheat stubble in 
1988 showed a 5 bu/A advantage to narrow rows 
(45 vs. 40 bu/A) under severe weather conditions. 
Weed control was excellent in both studies. 
Initially, at least, it is probably better to make a 
row spacing choice based on the equipment you 
have and how much you want a cultivation option 
for weed control. ' · 
If this decision results in the use of wide (30-36 
inch) rows, select varieties that can branch 
sufficiently to fill the inter-row areas by early 
flowering time. 
Recent trends in soybean breeding seem to favor 
more upright plant types. This indicates that as the 
bugs are worked out of the weed control program 
• 
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and/or new equipment is being purchased, 
producers should expect to move to narrower row 
spacings. 
Seeding equipment. Planting equipment for no-
till soybeans needs to meet certain criteria but 
there's no reason to load the machinery with high 
priced extras. 
Most modern row-crop planters will do an 
excellent job of planting soybeans into small grain 
stubble if the disk openers are sharp and heavy-
duty down pressure springs are added. It is 
possible to plant successfully without the heavy-
duty down pressure springs in most conditions if 
you are willing to limit field speed to less than 
4 mph. 
If using a drill or other type of seeder, watch that 
it meters soybeans correctly without cracking them 
excessively and that the machine is capable of 
fairly precise depth control. Depth control is more 
of a concern with soybeans than with small grain. 
Normal recommendations call for soybeans to be 
planted 1-2 inches· deep in conventionally tilled 
seedbeds. Uniformity in the depth of seed 
placement is of utmost importance. Seeds planted 
too deep will be very slow to emerge-if they make 
it at all. Seeds planted too shallow can dry out and 
die. 
Plant no-till beans as shallow as you can without 
risking the chance that the seedbed will dry out to 
seeding depth before plant emergence. If your 
equipment does not maintain good uniformity of 
seeding depth you will have to set it deeper to 
assure no seeds are planted too shallow. 
The reason for choosing a shallow seeding depth 
is simple. Soybeans have a slightly higher 
temperature requirement for germination and 
growth than corn. Cool soil temperatures under 
heavy stubble, no-till conditions can delay seedling 
emergence. This delay increases the probability of 
seedling diseases, weed competition, and rodent 
damage. 
Soil temperatures and water relations at a one-
inch depth in no-till environments are usually 
substantially more favorable than at depths of 2 
inches or more. · 
The no-till drill built for the Wheat Commission 
rotation study is equipped with openers that have a 
depth wheel both in front and behind the disk 
openers. This gives substantially better depth 
control than openers with only one wheel behind 
the opener. The just-introduced John Deere no-till 
drill has excellent depth gauging capabilities on its 
single disk opener. 
Seeding rate. The proper seeding rate will 
depend on variety, row spacing, soil type, and soil 
moisture at planting. A rate between 140,000 and 
180,000 live seeds per acre will fit most situations. 
One way to determine a seeding rate is to start 
figuring at 160,000 seeds/A. Increase the rate"if 
narrow rows, upright plant types, and early 
maturity varieties are to be used. Increase .even 
more if good soil moisture conditions exist on a 
soil with good water holding capacity. 
Reduce from the 160,000 seeds/acre starting 
figure if wide rows and branching varieties are 
used. It may also be wise to reduce rates slightly if 
water stress conditions are expected. 
The 160,000 seeds/acre are live seeds. If 
germination is 90%, increase the actual seeding 
rate by 10% (divide the desired rate by .90). 
Soybean seeds w.ill easily crack or split, effectively 
killing the plant before it starts. Make sure the 
metering unit will not damage seed. 
" Soil temperatures and water rela-
tions at a one-inch depth .. . are ... 
more favorable than at depths of 
2 inches or more." 
Surface disturbance. If you are using early 
preplant and split-shot herbicide programs, 
minimize the surface disturbance as much as 
possible. If some disturbance occurs, the split-shot 
programs are superior because the second 
application can help control weeds that germinate 
in areas where the chemical barrier was weakened 
or removed. 
Backswept fertilizer knives and disk seed openers 
were chosen for use on the all-crop no-till drill 
because of the advantages they offered in 
minimizing surface disturbance. 
If surface disturbance is limited to the top 1-2 
inches of soil, weed control has been substantially 
improved by harrowing the field after planting. 
This moves treated soil back ·over the seed row. 
This is especially effective if it precedes the second 
application in a split-shot program. 
Research in Canada indicates that flattening the 
straw after seeding will also improve its ability to 
limit evaporation of soil water. Present plans call 
for equipping the all-crop no-till drill with single 
disk openers like those on the JD no-till drill 
because of the minimal surface disturbance they 
cause and their good depth control characteristics. 
Producers not using early preplant or split-shot 
programs do not need to be as concerned with 
surface disturbance. 
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'tw..,~'"''-'~ No-till soybeans, lesson 5 
lnoculant will replace N fertilizer; 
handle as carefully as a can of worms 
Soybeans, if inoculated properly, do not require 
fertilizer nitrogen (N). 
This is not because soybeans are not a major 
user of N. The opposite is true. The soybean is the 
largest N user of the common crop plants; the 
seeds alone contain about 4 lb N/bu, and the total 
crop requires over 5 lb N/bu of yield. 
In contrast, a good corn crop will require only 
slightly over 1. lb and a wheat crop a little over 2 lb 
N/bu of yield. 
Soybeans meet their own large need for N and 
also leave high N residue that will reduce fertilizer 
on following crops, but only if they are well 
inoculated. If the soybeans are not inoculated or 
are inoculated with the wrong type of bacterium, 
or if a poor job of inoculation is done, they will use 
all available soil N and I still show severe N 
deficiency symptoms and reduced yields. In 
addition, little N will be available in the residue. 
With good inoculation, it is generally 
recommended that fertilizer N additions to 
subsequent crops can be reduced by 1 lb NIA for 
each bushel of soybeans harvested. 
There are a few simple steps to follow. First of 
all, buy the right inoculator. Soybeans need their 
own species of inoculating bacterium (Rhizobium 
japonicum), not the same one used on alfalfa and 
clover. 
Second, apply it properly. There are several types 
of carrier or media available. Peat based has been 
the most common. It is a black, moist powder 
which usually comes sealed in plastic bags. Clay 
based products have also been quite common. 
These are usually a light-colored powder. Granular 
and liquid forms have recently been introduced. 
Whichever you choose, make sure the inoculant 
is fresh (check expiration date) and has been stored 
properly. Inoculant contains living bacteria that 
must be kept alive. Treat it properly before and 
during use. Store in a refrigerator or other cool, 
dark place. Don't expose it to direct sunlight or let 
it dry out or freeze . If the bacteria die or are 
weakened severely before they reach the soil, good 
nodulation will not occur. 
A rule of thumb: Treat inoculant like it's a 
container of nightcrawlers or potato salad. 
All of the inoculants except the granular type are 
designed to be coated on the seed just prior to 
planting. Good mixing is a must, since each seed 
must be in contact with some inoculant when it 
enters the soil. 
The peat based and clay based materials differ in 
how tightly they will adhere to the seed and in 
how they react to high humidity conditions. The 
peat based products work best if a small amount of 
water is mixed with the seed or inoculant prior to 
inoculation. This improves adhesion (in the old 
days many producers used milk). 
Clay based products stick to the seed better but 
can become wet and sticky under high humidity 
conditions. Unused seed treated with clay based 
inoculant should not be left overnight. Drill boxes 
and tubes may have to be cleaned frequently under 
high humidity conditions. 
Liquid inoculatihg mixtures simplify the mixing 
process but are slightly more expensive. 
Whichever seed coating you use , it is important 
that the time between inoculation and seeding be 
short. It is a good idea to inoculate as the seeder is 
being filled and to reinoculate any seed that is left 
• 
in the machine overnight. This is especially • 
important if fungicidal seed treatments are used. In 
that case no more than 3 or 4 hours should pass 
between inoculation and seeding. 
At the James Valley Research Center, we value 
good 
I 
inoculation so highly that we use both the 
liquid and peat based types simultaneously. In this 
• 
system the liquid type is substituted for the water 
usually used to help the peat based material adhere 
to the seeds. 
This double treatment probably is not necessary, 
but it substantially reduces the chances of failure 
due to dead inoculant. 
Granular inoculant is applied in the furrow from 
granular herbicide boxes. The spreader needs to be 
removed and the tube routed to apply material 
directly in contact with the seed. 
Granular inoculant may also work well with 
certain types of air seeders capable of banding dry 
material directly with the seed if the metering 
system is capable of delivering the desired rate. Be 
certain that the material is not blown from the 
seed with air seeders. Grass seeding attachments 
on drills should also work well if the tubes are 
rerouted to place granules with the seed. 
Granular materials are more expensive than seed 
applied products, but do an excellent job because 
they supply a large amount of bacteria. 
Granular inoculants are probably the preferred 
materials for new soybean land if the seeder is 
equipped to apply them properly. The second best 
method probably is the one used at the James 
Valley Research Center. 
• Inoculants are cheap, considering the large 
amount of N that is returned. A 30-bu crop of 
soybeans will use 150 lb of N and give a 30 lb/A 
benefit the following year. The cost of obtaining 
this 180 lb of N is from $1 to $3 if you do a good 
job. 
The only way to find that out is to wait until late 
June or early July and then dig up several plants in 
various areas of the field and gently shake or wash 
the soil from the roots. 
There should be numerous BB to pea sized 
nodules on each root. When split open, these 
nodules should be pink to light red inside. This 
indicates they are doing a good job of fixing 
atmospheric N. 
If you find no nodules, ·soil test immediately and 
apply N as needed. Then get help in determining 
where errors were made in the inoculation 
procedure and correct them next year. 
Soybeans will respond to additions of P and K 
fertilizers if the soil tests low to medium for these 
nutrients. The best advice on these elements is to 
get a good soil test and follow SDSU 
recommendations, available in Fact Sheet 748, 
"Fertilizing Soybeans," which should be available 
• 
at your county agent's office. 
This pamphlet calls for the recommended rate of 
fertilizer to be either broadcast or banded 2 inches 
to the side and 2 inches below the seed, with no 
fertilizer placed in contact with the seed. The 
reason has to do with the soybean seed's high 
sensitivity to ammonium and potassium salts. 
When using wide (30-36 inch) rows, even low rates 
of certain fertilizers placed directly with the seed 
can cause severe stand reductions under dry 
conditions. 
No-tillers using narrow-row equipment can 
probably put at least part of the P fertilizer with 
the seed, if that is the only method available to get 
some P close to the seed. Narrow rows will 
substantially reduce the amount of fertilizer 
applied per foot of row, reducing the chance of 
seed damage. Wetter soil conditions usually 
associated with no-till should also lessen the 
probability of trouble. 
"A rule of thumb: Treat inocu-
lant like it's a container of 
nightcrawlers or potato salad." 
Fertilizers containing K should not be placed 
with the seed. If K is required, have it broadcast or 
place it deep. 
The most common starter fertilizer choices will 
be either 10-34-0 (liquid) or 18-46-0 (dry). Try to 
limit seed-placed fertilizer to 50 and 35 lb/A of 
these products respectively in rows 15 inches or 
narrower. In wider rows it may be best to not 
apply fertilizer with the seed. The all-crop no-till 
drill is equipped to apply a third to half of the 
phosphorus fertilizer with the seed in 7 1/2-inch 
rows; the other two thirds or half of the fertilizer is 
placed 6-8 inches deep between alternating rows. 
Iron deficiency chlorosis is probably the only 
· important micronutrient deficiency common in 
South Dakota soybean production. 
It is not caused by a lack of iron in the soil. The 
iron is there but can't be used by the plants 
because of high pH, wet and cool soils, low 
organic matter, or high salt content. 
Small plants with yellow leaves (especially the 
youngest leaves) with dark green veins in the 
leaves indicate iron chlorosis. Symptoms often 
disappear when cool, wet weather is replaced by 
warm, dry conditions. 
Soil applied compounds will do little or no good 
in most situations. Foliar applications of chelated 
iron can be effective but are expensive; they are 
often impractical since this deficiency is usually 
limited to relatively small areas in a field. 
The best method for dealing with iron deficiency 
chlorosis is to choose varieties that are listed as 
tolerant or resistant. Most of the publications listed 
in the variety section contain information on iron 
chlorosis resistance scores. 
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No-till soybeans, 
Best advice to new growers: It's not 
all that hard. Study hard. Start slow 
Breeding has given soybeans genetic resistance 
to most diseases . When diseases do occur, they are 
related in large part to the environment, cultural 
practices used, and rotations employed in the given 
situation. 
For no-till soybean production in rotation with 
small grains in northern and central South Dakota, 
it would be reasonable to expect the most problems 
to be with seedling, stem, and root rot diseases. 
Damage from most seedling disease organisms 
can be limited by selecting good quality, disease 
free seed and applying a fungicidal treatment at 
planting time either as a seed or in-furrow 
treatment. 
What you can do to speed germination and early 
growth will also reduce the incidence of seedling 
disease. Such steps include planting as shallow as 
possible and fertilizing properly to get the beans 
off to a good start. 
Phytophthora root rot is probably the most 
important of the root rot diseases to no-tillers in 
South Dakota. 
It may not be a problem the first few times 
soybeans are planted. Development of the dise_ase 
is favored by cool, wet soil conditions. 
There are 23 known races of Phytophthora, and a 
great deal of breeding effort has been directed at 
developing varieties resistant to one or more races 
of the disease. 
The best advice at present is to select varieties 
with some resistance to 1Phytophthora, especially if 
the soil is heavy textured and tends to be wet in 
the spring. This will give some insurance. 
Then watch carefully for signs of the disease, 
especially unexplained wilting and necrosis in 
small plants. If the disease is suspected, contact 
your county agent who can show you how to take 
samples to be sent in for positive diagnosis of 
Phytophthora and identification of the race or 
races present. Then, in the future, select varieties 
resistant to those specific races. 
Systemic fungicides are available (applied as an 
in-furrow or broadcast treatment) which can aid in 
control of Phytophthora. They tend to be quite 
expensive and 'probably should not be considered 
unless the disease has been a problem and no 
suitable resistant varieties are available. 
Proper rotations -are the best way to prevent 
disease problems. Don't rotate soybeans with other 
broadleaved crops. Use longer rotations (3 to 4 
years) on susceptible soils. 
Since soybeans are not native to North America, 
they do not suffer a large amount of insect 
pressure. This is especially true in the northern 
parts of the U.S. 
The most serious insect pressure on soybeans in 
no"-till occurs at seeding and early emergence. A 
good seed treatmentis recommended to deal with 
wireworm, seed corn maggot, etc. Scouting for 
cutworm damage is also recommended. 
Grasshoppers pose a threat in some areas. 
As with all crops it is a good idea to keep a 
watchful eye for unusual insect activity and seek 
advice if it appears that substantial dam~ge is 
occurring. 
When harvesting, there is one basic rule that 
should not be broken: use the right equipment. 
A straight head equipped with a bat reel will 
leave enough soybeans in the field after even a few 
acres to pay for the cost of modification. 
The best way to go is with a flex head equipped 
with a hume type ,reel and automatic header height 
control. Second best is modifying a straight head 
with addition of a floating cutter bar and a hume 
reel. Air reels have also worked in many situations. 
Quick-cutting sickles will help reduce shattering. 
-Beans grown in rows can be harvested with an all-
crop head. 
Harvest when the beans are between 12 and 
13.5% moisture. Try not to crack or split the beans. 
If the plants become too dry, a great deal of 
shattering loss can occur. In this case, wait until 
late night or early morning when the straw is a 
little tougher before continuing the harvest. 
This series of articles will get you started in the 
production of no-till soybeans in rotation with 
small grains. Growing soybeans is no more 
difficult than growing any other crop. The 
difference is that many producers in north-central 
South Dakota are not familiar with soybean 
production practices. 
The best advice: study hard and start slow. Try a 
small field or two at ,first to work out the details 
and then expand acreage if the system is 
successful. 
This coming year may be the best or worst year 
in history for growing soybeans in the area, so 
don't base all your decisions· on what happens in 
1989. Good luck. D 
The author of this series on no-till soybeans following small grain 
is Dr. Dwayne L. Beck, manager of the James Valley Agricultural 
Research and Extension Center, Redfield. 
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Director's Comments 
continued from page 2 
studies. And we have learned more than we could 
have expected. 
But in contrast, we have very little irrigation data 
from the River area. We need to do the same types 
of work with reservoir water and soils along the 
Missouri Slope that we have done at Redfield. 
Eventually we will establish satellite field locations 
on both sides of the River that deal with both 
irrigation and dryland studies. 
Primarily, we studied the water from the Jim 
River and from a well on the station. We studied 
the relationship between the water and the soils in 
regard to soil productivity under irrigation. Of 
course, we haven't learned everything, and we 
could profitably stay at Redfield for years. 
We haven't the resources to do all the research 
that needs to be done. We must make judgment 
calls every day. Based on our mobile concept, the 
judgment is to move~ We leave with regret, and we 
look forward with enthusiasm to another mutually 
rewarding arrangement at DLRF . 
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Director's comments 
With regret, we close "Redfield,• a station that has 
stood for high returns In water and weed research. 
With high expectations, we begin work at the DLRF 
on the Missouri River southeast of Pierre. 
Dakota Lakes Research Farm 
The newest of the Experiment Station's research farms 
comes on line after 10 years of searching for just the 
right parcel. Research at DLRF will be on both irrigated 
and dryland problems. 
The cob Is back 
f , 
High-fiber <lets are being served to swine too. Intent of 
the research is to determine feeclng value of energy 
sources that are cheaper and more available In a dry year 
than com grain. At 4% replacement, gains compare well. 
Will it wash? 
There's more runoff under low pressure irrigation 
sprinklers, which increases erosion and decreases 
yields. You can, however, combine this new 
technology with farming practices that catch and hold 
water in the soil. 
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Worth spendJng the money 
A mixer wagon equipped with a scale to feed high-
roughage rations will return your investment in a 
few years whether you are a large or small feedlot 
operator. "Kind of a forceful argumenr to go out 
and buy one. 
A South Dakotan goes to China 
"Irrigation (50% of all cropped aaes) has to be one of 
· the prime reasons they can say that China feeds 22% 
of the world's population on 7% of the world's arable 
land." 
No-till soybeans 
Southeastern South Dakota no longer has exclusive 
rights to soybeans. In the James River Valley, beans 
are replacing sunflowers. Six "lessons• for new 
growers show how to rotate beans into small-grain 
stubble. 
